Aims: Alcohol Use Disorders (AUDs) are common in medical and surgical hospital wards. Brief Interventions (BIs) for reducing alcohol use and consequences are generally inefficacious in this population. Because there is evidence that receipt of formal treatment could be useful, we performed a systematic review to determine efficacious interventions for increasing subsequent alcohol treatment from these settings. Methods: A systematic literature search of articles published prior to December 2013 to identify articles describing randomised controlled trials (RCTs) in three electronic databases: PubMed, PsycINFO and The Cochrane Library. Data were extracted independently by one reviewer and were checked by a second reviewer. Because of heterogeneity between study groups in treatment utilisation during the follow-up, a meta-analysis was considered inappropriate and a qualitative synthesis was conducted. Results: From the 5030 identified records, only 5 RCTs, including 1113 patients with AUDs, met inclusion criteria. No evidence of efficacy in increasing subsequent treatment utilisation was reported for inpatient BIs alone, but interventions with post-discharge sessions might be beneficial. Increased treatment utilisation was generally associated with favourable drinking outcomes. Conclusions: Given the small number of included studies and the presence of several alternative methodological explanations for the present findings, no firm conclusions could be drawn on efficacious interventions for increasing subsequent treatment utilisation among somatic inpatients with AUDs. However the findings support efforts to explore this under-researched area.
INTRODUCTION
Alcohol Use Disorders (AUDs) have been divided in two progressive stages: (a) alcohol abuse for the DSM-IV-TR (APA, 2000) or harmful alcohol use for the ICD-10 (WHO, 2007) and (b) alcohol dependence for both classifications. Approximately 5-10% of the adult population in Western countries are affected by AUDs (Rehm et al., 2009; WHO, 2014) . AUDs often lead to serious long-term consequences including personal health problems, financial difficulties (Rehm et al., 2009 ) and mortality (Roerecke and Rehm, 2013) . Although adequate extended treatment has been proven to be able to alleviate the longterm consequences of AUDs (McKay, 2005; 2009; Lenaerts et al., 2014) , less than 20% of people with AUDs will ever seek help and receive treatment for alcohol problems (Oleski et al., 2010) . Consequently, increasing treatment rates has been identified as an important issue for future public health strategies on alcohol and it has thus been recommended to implement opportunistic screening using a validated questionnaire and to provide an intervention appropriate to alcohol use status in various settings, including healthcare settings such as primary healthcare, emergency departments and hospital wards (Haber et al., 2009; NICE, 2010) .
Among these healthcare settings, medical and surgical wards (hereinafter referred to as 'somatic inpatient settings') seem to gather the ideal conditions to identify and engage patients with excessive drinking, including those with AUDs (O'Connor, 2007; McQueen et al., 2011) . Indeed, the prevalence rate of AUDs in general hospital inpatients is at least twice higher than in the general population (Bischof et al., 2010) and alcohol-dependent individuals identified in general hospitals may have a greater motivation to change compared with those in the general population (Rumpf et al., 1999) . Moreover, excessive alcohol users are accessible during an hospital stay and have more time for an intervention (Saitz et al., 2007) than in emergency departments (Weiland et al., 2008) or primary care settings (Wilson et al., 2011) . In addition, excessive alcohol users may recognise the link between their hospitalisation and alcohol use (Saitz et al., 2007) , and intervention benefits among medical inpatients who do not view their drinking as problematic may also be catalysed by having an alcohol-attributable illness at hospital admission (Williams et al., 2010) .
In somatic inpatient settings, the focus has mainly been, in the last decade, on Brief Interventions (BIs) with a goal of reducing use and related consequences (Emmen et al., 2004; McQueen et al., 2011; Mdege et al., 2013) , BIs being defined as session-limited interventions ranging from a short session of structured advice to several longer motivationally based sessions (NICE, 2010) . Unfortunately, although BIs with a goal of reducing alcohol use and related consequences have been able to significantly foster drinking and related harms reduction without referring patients to addiction services in the less severe stages of excessive alcohol consumption [i.e. hazardous drinking, defined as exceeding the lower risk limits without experiencing consequences (NICE, 2010) ], this type of interventions does not seem to be efficacious in patients with AUDs, and especially with severe AUDs (i.e. dependence) (Emmen et al., 2004; McQueen et al., 2011; Mdege et al., 2013) . It is thus recommended that patients who show signs of severe AUDs should be referred for specialist treatment since receipt of alcohol treatment has been shown to be associated with favourable outcomes on drinking and related consequences not only in the general population (Dawson et al., 2012) , but also in medical inpatients with excessive alcohol consumption after hospital discharge (Bertholet et al., 2010) .
However evidence-based recommendations on how to refer those patients for specialist treatment from somatic inpatient settings are lacking. Since none of the previous systematic reviews on excessive drinkers in somatic inpatient settings (Emmen et al., 2004; McQueen et al., 2011; Mdege et al., 2013) have addressed this topic, we therefore performed a systematic literature review aiming to identify interventions efficacious for increasing subsequent alcohol treatment utilisation among patients with AUDs from somatic inpatient settings. Data on subsequent alcohol use and related consequences were also collected, when available, in order to evaluate the potential effect of such an approach on these outcomes in this population.
METHODS

Search strategy
A systematic literature search of articles published prior to 31 December 2013 was conducted with the following terms: (alcohol use disorder OR alcohol misuse OR alcohol misuser OR harmful alcohol use OR unhealthy alcohol use OR alcohol abuse OR alcohol abuser OR alcohol dependen* OR drinking OR drinker OR alcoholic) AND (ward* OR inpatient OR 'in-patient*' OR hospitali* OR hospitalbased OR 'general hospital') AND (random* OR 'RCT'). The selection of search terms was made through discussion after an exploratory literature search. The search was conducted in three electronic databases: PubMed, the Cochrane Central Register of Controlled Trials and PsycINFO. We also scanned the reference lists of the included articles and of topic-related systematic reviews to identify possible additional articles of interest. Multiple reports from the same study were not included unless they provided contributory data concerning sample characteristics, intervention characteristics and results about subsequent treatment utilisation outcomes. No language or geographic restrictions were applied.
Inclusion criteria
Only studies that were published in peer-reviewed journals were included. To limit potential confounding factors, only studies that aimed to increase subsequent formal alcohol treatment utilisation among patients with AUDs from somatic inpatient settings were included. Because no universally accepted criterion was currently available to assess this outcome, we decided to consider eligible for inclusion any type of formal alcohol treatment utilisation, including inpatient programmes, outpatient programmes and self-help groups, and to apply no duration restriction for the follow-up. Data on further treatment retention, alcohol use and related consequences were also collected when available. Any intervention and any control group were eligible. We included Randomised Controlled Trials (by individual or cluster) only. The reason for hospital admission did not have to be alcohol-related. Because intervening with minors generally requires different approaches than those recommended in adults (Haber et al., 2009; NICE, 2010) , studies were excluded if the recruited participants were aged less than 18 years. Studies on patients with co-occurring substance use disorder were included only if the treatment utilisation outcome was available for alcohol specifically. Trials focussed on testing a pharmacological approach were not eligible for inclusion. Studies specifically conducted in psychiatric wards/facilities, emergency departments or addiction services were also excluded.
Study selection and data extraction strategy
Articles were selected in two phases. First, articles were selected based on the abstract or the title only when no abstract was available. Second, we reviewed the full texts of identified articles for eligibility according to the inclusion and exclusion criteria described above. Two reviewers (NS and BR) independently conducted the article selection. Data were independently extracted by one reviewer and were checked by a second reviewer. Discussion was used to resolve differences in selection decisions or data extraction. The study design, methods, setting, sample characteristics, intervention characteristics, the intervention's theoretical basis, comparators, and criteria, measures and results about subsequent treatment utilisation were recorded.
Quality assessment strategy
The methodological quality of each study was independently assessed by two reviewers (NS and BR). Disagreements were resolved by involving a third reviewer (OC) who was blinded to the other reviewers' assessments. The domain-based approach to study quality assessment was used, as recommended by the Cochrane Handbook for Systematic Reviews of Interventions (Higgins and Green, 2011) and the Centre for Reviews and Dissemination guidance for undertaking systematic reviews (Centre for Reviews and Dissemination, 2009). The risk for bias was assessed on both study and outcome levels, as recommended in the Cochrane Collaboration's risk of bias assessment tool (Higgins and Green, 2011) . To assess the quality of included studies, the adequacy was judged, as recommended (Centre for Reviews and Dissemination, 2009; Higgins and Green, 2011) , of the following criteria: sequence generation, allocation concealment, blinding of patients, blinding of outcome assessors, attempts to address incomplete outcome data, presence of a power calculation, adjustment for covariates in the analysis and the use of intention-to-treat (ITT) analysis.
Analysis/synthesis
Using the I-squared statistic, considerable heterogeneity (Higgins and Green, 2011) was found in treatment utilisation during the follow-up across studies. A meta-analysis was therefore considered as inappropriate and a qualitative synthesis was conducted. 
RESULTS
Search results
We identified 5030 records, and 4968 of those were duplicates or irrelevant, which resulted in 62 full-text articles that were assessed for eligibility. Of the 62 full-text articles, five studies met the inclusion criteria described above. Seven articles were excluded because they were not randomised controlled trials (RCTs), 12 articles because they were not conducted in inpatient settings, 7 articles because they were conducted specifically in psychiatric units, 4 articles because they were conducted specifically in addiction units, 19 articles because they did not aim to increase subsequent treatment utilisation, 4 articles because treatment utilisation during the follow-up was not mentioned for alcohol specifically, 3 articles because no treatment utilisation was mentioned during the follow-up and one article because it was an additional report of an included study (Fig. 1) . Details of the excluded studies are provided as Supplementary Material.
Study characteristics
Together, the five studies included 1113 patients with AUDs. To identify patients with AUDs: (a) two studies (Saitz et al., 2007; Liu et al., 2011) clearly stated having used the DSM-IV definitions for alcohol diagnoses; (b) one study (Elvy et al., 1988 ) included patients scoring 3 or above at the Canterbury Alcohol Screening Test (CAST), a test that demonstrated good performance for detecting problem drinkers patients (Elvy and Wells, 1984) ; (c) one study (Kuchipudi et al., 1990) used inclusion criteria that at least meet the ICD-10 definition for harmful alcohol use; (d) and one study (Apodaca et al., 2007) (Elvy et al., 1988; Apodaca et al., 2007) did not state clearly whether motivational techniques were used. Details on the study design, settings, sample size, sample characteristics, follow-up rate, inclusion criteria, alcohol-related exclusion criteria, distribution of AUD severity within studies and characteristics of intervention(s)/ control(s) condition are provided in Table 1 .
Study quality
The methodology of the five included studies was moderately nonhomogeneous (Fig. 2) . Of the five RCTs, three reported adequate randomisation and adequate allocation concealment. Only one study reported blinding of participants. Although it can be difficult to blind personnel and participants in intervention studies, outcome assessors could have been blinded but only one RCT reported it. Four studies achieved follow-up rates of 75% or more at the end of the follow-up period. In the five studies, explanations for drop outs and missing data were generally retrieved. A power calculation was used in three RCTs; analysis in ITT for the treatment utilisation outcome was used in only one RCT and only one study adjusted analysis for baseline characteristics.
Intervention effectiveness
The results of the treatment utilisation outcome(s) for each included study are summarised in Table 2 .
Single-session inpatient Brief Intervention One RCT (Apodaca et al., 2007) reported no significant benefit on further treatment-seeking at five months among a sample of injured participants with a mean AUDIT score of 20 for Single-Session inpatient Brief Advice (BA), compared with the control group [6/15 (40%) vs. 2/ 15 (13%)], but the sample size was small (n = 40). No significant group effect on alcohol use and related consequences was detected. Another RCT (Saitz et al., 2007) demonstrated no significant effect on receipt of assistance at three months among alcohol-dependent patients for Single-Session inpatient BI versus usual care. The extension of the analysis to patients with AUDIT scores of 12 or greater yielded similar results. Concerning changes in alcohol consumption, no significant interaction between the intervention and alcohol dependence was found. In both unadjusted and adjusted models, receipt of alcohol treatment after hospital discharge was associated with a favourable drinking outcome (Bertholet et al., 2010) .
Multi-session inpatient Brief Intervention
One RCT (Kuchipudi et al., 1990) exhibited no increase in treatment utilisation by patients with a likely AUD 2-4 months after repeated BIs during hospitalisation in comparison to control conditions. Patients who attended either inpatient or outpatient alcoholism programmes were found to have a significantly higher sobriety rate than all other patients: the sobriety rate for the inpatient programme was 9/11 vs. 32/103 for all others and the sobriety rate for outpatient programme was 16/21 vs. 25/93 for all others (P < 0.05 for both).
Inpatient Brief Intervention with post-discharge sessions
Two RCTs reported that IBIPS were significantly associated with treatment utilisation at 12 months (8.3 vs. 2.1%, P = 0.01 [OR = 4.2, 95%, CI = 1.4-12.4]) (Liu et al., 2011) and at 18 months (14 vs. 4%, P = 0.02 [OR = 3.9, 95%, CI = 1.2-10.7]) (Elvy et al., 1988) . In the study by Elvy et al. (1988) , participants in the referred group improved significantly more than the control group in terms of alcohol use and related problems at 12 months. In the study by Liu et al. (2011) , a significant group × time interaction was found for drinking days among patients with alcohol dependence. When the number of treatment sessions, baseline assessments of each measure and alcohol diagnoses were used as covariates, a higher number of intervention sessions was significantly associated with a decrease in drinking days. The within-group analysis showed that among the 230 participants with AUDs in the intervention group, the more intervention sessions attended, the more likely was the participant to seek speciality treatment (P = 0.01); which led the authors to state that at least some of the effects may be attributed to receipt of speciality treatment.
DISCUSSION
Main findings
For increasing subsequent alcohol treatment utilisation among patients with AUDs from somatic inpatient settings, our systematic review did not find evidence of efficacy for inpatient BIs alone, but suggests that interventions with post-discharge booster sessions might be beneficial. However no firm conclusions can be drawn given the limited availability and the relative heterogeneity of existing data. Indeed although two ED-based studies have also reported no evidence of efficacy for Single-session Brief Intervention/Brief Advice (Barrett et al., 2006; Academic ED SBIRT Research Collaborative, 2007) , several alternative explanations are possible for the present findings in somatic inpatient settings.
For example, the duration of the follow-up was, on average, shorter in the studies on inpatient BIs alone than in the studies on inpatient BIs with post-discharge sessions. Although BIs' effect on treatment utilisation seems to occur early after the intervention (Tait et al., 2004; Tait et al., 2005) , it is unclear whether the time frame in the studies on inpatient BIs alone was not long enough to detect intervention effects due to setting-specific conditions (Bischof et al., 2012) .
Moreover study samples in the included studies were quite heterogeneous in terms of mean age: the participants in the studies on inpatient BIs with post-discharge sessions (Elvy et al., 1988; Liu et al., 2011) being, on average, younger than those in the studies on inpatient BIs alone (Kuchipudi et al., 1990; Apodaca et al., 2007; Saitz et al., 2007) . As BIs have been found to be associated with increased receipt of alcohol treatment by younger people (Saitz et al., 2009) , it is unclear whether such differences in mean age across studies may have mediated the present findings.
In addition, when comparing the two studies which did not require the presence of an alcohol-related diagnosis as an inclusion criteria (Saitz et al., 2007; Liu et al., 2011) , only the study on inpatient BI alone (Saitz et al., 2007) mentioned the proportion of participants with an alcohol-related diagnosis. Since intervention benefits among medical inpatients may be catalysed by having an alcohol-attributable illness at hospital admission (Williams et al., 2010) , it cannot be excluded that the positive findings from the study by Liu et al. (2011) could have been partly explained by a higher proportion of participants with an alcohol-related diagnosis in the intervention group. Similarly it cannot be excluded either that the latter might have resulted in substantially elevated treatment rates in the control group in the study by Saitz et al. (2007) and/or in the control conditions in the studies conducted in specific wards (Elvy et al., 1988; Kuchipudi et al., 1990; Apodaca et al., 2007) .
Finally among the studies conducted in specific wards, it can be noticed that the only study showing positive findings (Elvy et al., 1988) mentioned the largest sample size. Given that the treatment effect was small in the study by Elvy et al. (1988) , the two other studies might have been underpowered to detect such small differences. A similar comment can also be made when comparing the studies that were not conducted in specific wards (Saitz et al., 2007; Liu et al., 2011) .
Although no firm conclusions could be drawn on efficacious interventions for increasing subsequent treatment utilisation among somatic inpatients with AUDs from the findings of our review, increased treatment utilisation was generally associated with favourable drinking outcomes in most studies we included (Elvy et al., 1988; Kuchipudi et al., 1990; Bertholet et al., 2010; Liu et al., 2011) . These findings thus suggest that increasing treatment utilisation could be a worthwhile approach to reduce alcohol use and its consequences in this population.
Limitations
First of all, few RCTs were available to address our initial question. It is unlikely that including prospective non-randomised studies would have increased the number of included studies. We had scanned the reference lists of three topic-related systematic reviews which all included prospective non-randomised controlled studies in addition to RCTs, and, our search identified only one non-randomised study (Welte et al., 1998) . (Including this study in our review would not have been possible as the utilisation of formal alcohol treatment is not mentioned specifically.) Thus, the small number of available controlled trials underlines that this area is under-researched.
The scarcity of data on this subject may be partly because many studies conducted in somatic inpatient settings excluded patients with severe AUDs (McQueen et al., 2011) and when patients with AUDs were included, treatment utilisation was rarely mentioned (Supplementary Material). It would be of value that treatment utilisation is systematically assessed when patients with AUDs are included. In addition, some of the included studies indiscriminately included participants with alcohol dependence and participants with alcohol abuse for whom referral to specialised treatment is not necessarily required (Haber et al., 2009; NICE, 2010) . In this perspective, Table 1 provides (95%, CI = 0.6-2.5, P = 0.55)
Residential treatment: 5% in the intervention group 6% in the control group Outpatient treatment: 8% in the intervention group 6% in the control group Mutual-help groups:
46% in the intervention group 36% in the control group Only three patients participated in an employee assistance programme, and one patient received naltrexone for drinking.
information on the distribution of severity within the studies. Then there was a moderate inhomogeneity in the methodological quality of the included studies. The absence of a systematic assessment of treatment utilisation at baseline in four studies (Elvy et al., 1988; Kuchipudi et al., 1990; Apodaca et al., 2007; Liu et al., 2011) may have restricted the interpretation of the results, but since three of these studies excluded patients in current treatment, we believe that the findings are not significantly affected. In addition, the impact of the low follow-up rate (less than 75%) in one RCT (Elvy et al., 1988) may not have been a limitation because treatment utilisation was assessed using agency records. Another possible limitation is that the interventions' effectiveness in reducing alcohol use may have mediated the treatment utilisation outcome since patients' perceived need for treatment may have decreased in the same way that they reduced their alcohol use. Nonetheless, (a) increasing treatment utilisation was a primary goal of BIs for AUDs in each included studies, and (b) the alcohol use status did not seem to have decreased the need for treatment since treatment utilisation was increased even when alcohol use and related consequences were subsequently reduced. Finally performing a quantitative analysis was not possible because of the heterogeneity between studies in treatment utilisation during the follow-up.
Implications for clinical practice and further research
It is currently recommended to implement opportunistic screening in somatic inpatient settings using a validated questionnaire and to provide an intervention appropriate to alcohol use status (Haber et al., 2009; NICE, 2010) . According to these guidelines, patients who show signs of severe AUDs or severe alcohol-related impairment or related co-morbid conditions should be referred for specialist treatment. Patients with less severe AUDs who have failed to reduce alcohol use and related consequences after structured brief advice or extended BI should be referred as well. However evidence-based recommendations on how to refer patients for specialist treatment are lacking, especially for patients from somatic inpatient settings. From this perspective, no firm conclusions could unfortunately be drawn from our review given the small number and the relative heterogeneity of included studies. However our review suggests that increasing treatment utilisation could be worthwhile to reduce alcohol use and its consequences in this population. These findings are consistent with the findings from the NESARC (Dawson et al., 2012) , and the study by Bertholet et al. (2010) in medical inpatients, and thus support the efforts to explore this under-researched area. Further investigations are still needed to determine which interventions could be useful to utilise the full potential of somatic inpatient settings for increasing the treatment coverage of AUDs. For instance, it would be interesting to evaluate effects of inpatient BIs alone versus BIs with post-discharge sessions on treatment utilisation over time. It would also be useful to assess whether it would be more effective to aim for increased treatment utilisation primarily or after having encouraged patients for reducing/stopping alcohol use in a patient-centred manner. Our review thus provides a rationale for designing such studies.
Besides, all the studies included in this review have focussed on individual BIs only, but several other types of interventions evaluated in non-randomised studies and/or in other settings would deserve to be tested by RCTs in somatic inpatient settings. For example, interventions involving a third party (i.e. a family member or a significant other) have been shown to significantly increase entry of alcoholdependent patients into an alcohol detoxification or rehabilitation programme (Liepman et al., 1989) and to significantly increase Liu et al., 2011 Receipt of specialty treatment during the 12-month follow-up period by participants with AUDs (including outpatient speciality treatment, residential treatment or alcoholics anonymous) attendance at follow-up sessions and/or self-help group meetings after inpatient treatment (Ino and Hayasida, 2000) by helping the problematic drinker confront the reality of his or her drinking problems (Liepman et al., 1989; Ino and Hayasida, 2000) . Brief interventions followed by a peer intervention have been found to motivate patients to initiate treatment and self-help (Blondell et al., 2001) . The initial involvement of the patient's general practitioner could also be useful because a general practitioner's participation in a multidisciplinary referral meeting has been significantly associated with referral success (Rochat et al., 2004) . Another promising approach is to integrate alcohol care into somatic care since patients with AUDs may be more likely to accept medical care than alcohol care (Willenbring and Olson, 1999) . This strategy has previously been shown to be efficacious when compared with standard and enhanced referrals for reducing subsequent alcohol use in older adult patients, regardless alcohol use severity or the presence of serious medical problems (Willenbring and Olson, 1999; Oslin et al., 2006; Weinrieb et al., 2011) . Further investigations are however necessary to identify patients who could benefit the most from these different strategies.
In conclusion, our systematic review highlights the limited availability of existing data about interventions for increasing subsequent alcohol treatment utilisation among patients with AUDs from somatic inpatient settings, but supports the efforts to explore this under-researched area. This lack of data is surprising because medical/ surgical wards represent an ideal place to address low treatment coverage for AUDs. Further research is clearly needed to identify effective interventions in order to optimise the full potential of somatic inpatient settings for increasing the treatment coverage of AUDs.
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